α between two different neighboring exchange constants, the excitation spectrum is gapless only at the phase separating point [1] [2] [3] [4] [5] [6] [7] . These theoretical predictions have been checked by some numerical calculations and confirmed by recent experimental works (magnetization and susceptibility measurements) [8, 9] .
The singlet-dimer and the Haldane states can be characterized distinctly by the representation based on the VBS(Valence-Bond-Solid) picture which was proposed by Affleck etal . for the S=1 LCHA with a biquadratic term [10] . According to this picture, spin-1 is obtained by symmetrization of two spin-1/2 variables. The Haldane state is constructed out of valence bonds connecting each neighboring pair of spin-1/2 as shown in Fig. 1 
(a).
On the other hands, the siglet-dimer state consists of two valence bonds in coupled pair of spin-1 as shown in Fig. 1(b) . We shall consider the situation of nonmagnetic impurity doping. In this case, the Haldane state becomes nearly fourfold degenerate because of two S =1/2 degrees of freedom emerging at the both edges adjacent to the impurities as shown in Fig. 1(c) . This interesting feature in the Haldane state has been firstly observed by the ESR experiment of Cu-doped NENP well known as a candidate compound for the S=1 LCHA [11] . Applying this scenario to the singlet-dimer state, S = 1 degrees of freedom are induced at the decoupled sites neighboring the impurities as shown in Fig. 1(d) . It should be stressed that the single-ion anisotoropy is relevant only to the case of the S = 1. In other words, the knowledge of the anisotoropy informs us whether the ground state is in the singlet-dimer phase or the Haldane phase. Therefore, the experimental study on the dilute system becomes a powerful method to investigate the ground state nature.
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In this paper, we report the results of susceptibility, ESR and magnetization measurements performed on single crystals of the BAC compound: [Ni(333-tet)(µ-NO 2 )](ClO 4 ) (333-tet = N ,N '-bis(3-aminopropyl)propane-1,3-diamine) (abbreviated as NTENP) and the compound doped with a small amount of Zn (abbreviated as NTENP:Zn) . The experimental results are analyzed by the model based on the VBS picture and we will discuss the ground state of the BAC.
NTENP crystallizes in the triclinic system, space group P1 [12] . The lattice constants and angles at room temperature are a=10.747(3)Å, b=9.413(2)Å, c=8.789(2)Å, α=95.52 (2) • ,
β=108.98(3)
• and γ=106.83(3)
• . The chain is composed of Ni 2+ ions bridging through nitrito groups. The nitrito groups are disordered as is common in this kind of compound. Each chain is well isolated by ClO − 4 counter anions through which no hydrogen bonds exist. The most important feature is that the inversion centers place not on the Ni 2+ ions but on the nitrito groups and two different bond distances of 2.142(3) and 2.432(6)Å exist through them. As a result, this compound is expected to be the BAC. Escuer etal . estimated the alternating ratio to be α = 0.88 by the susceptibility measurement of the polycrystalline sample [12] .
Susceptibility data were collected with SQUID magnetometer (Quantum Design's MPMS-XL7L) and magnetization measurements were performed by using a pulse magnet at KYOKUGEN in Osaka University. ESR measurements were carried out with a homemade spectrometer installed at RIKEN. We used the single crystals of pure and impure samples about 20 mg with an approximate dimension of 2mm × 2mm × 2mm for susceptibility and magnetization measurements. For the impure sample, a Zn concentration was estimated to be 3.5 ± 0.4 at.% by a chemical analysis. 
where J is the nearest neighbor exchange constant for the strong bond, α the bond alternat- shows that in spite of impurity doping the bulk nature of the BAC does not change so much.
Let us discuss the ground state properties in view of the VBS picture. As we mentioned before, this compound must have the singlet-dimer ground state, therefore, S =1 free spins are expected to be induced at the edges of the chain broken by Zn 2+ ions and to behave anisotropically because of the single-ion anisotropy. 
where the χ chain is the χ(T ) of the bulk chain part and χ edge is that of the edge part.
Concretely speaking, we used the χ(T ) of the pure sample as χ chain and calculated exactly the χ(T ) of the S = 1 free spin with D-term as χ edge using the parameters of g and D 
where E g is the energy gap of the BAC. We obtained
showing that the ground sate is in the singlet-dimer phase with α ∼ 0.43 [3, 4, 13] . 
where the M chain is the M(H) of the pure NTENP and the M edge is the M(H) calculated from the S = 1 free spin with D-term. Here the same parameters as in the χ(T ) analysis were used. We obtained a qualitatively good agreement, although the M(H) increases above the 6 transition fields are not very steep as those of the pure NTENP. The possible reason is that the system consists of assembly of the finite chains with different lengths. The gap energy decreases and converges a finite value with increasing the chain length [3] . Therefore the average transition field shifts to the high field side and the transition must become broad.
Besides, we can not deny the possibility that the interaction between the edge spins and the bulk spins affects these magnetic properties to some extent.
In conclusion, we have performed susceptibility, ESR and magnetization measurements 
